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Iron-binding Proteins in Milk and Resistance to Escherichia coli Infection in Infants
Human milk contains large amounts of ironbinding protein, of which the greater proportion is lactoferrin (2-6 mg/ml). Transferrin is present in smaller amounts (10-50 ,tg/ml). The ironbinding capacities of these proteins are normally unsaturated. At pH 7.5 filtrates of human milk have a powerful bacteriostatic effect on Escherichia coli strain 01 ll/B4. The bacteriostatic properties of the milk are abolished if the iron-binding proteins are saturated with iron. Experiments with purified materials have shown that unsaturated lactoferrin has some inhibitory effect on E. coli. However, if the lactoferrin is mixed with specific E. coli antibody it has a very powerful inhibitory effect which resembles that of human milk itself. It is suggested, therefore, that the inhibitory properties of human milk on E. coli are due to the combined action of unsaturated lactoferrin and specific E. coli antibody.
Guinea-pig milk also contains lactoferrin and transferrin. In suckled animals dosed with approximately 1 x 106 E. coli 0111/B4, thebacteria decline in numbers fairly rapidly during the first few days after birth. This occurs in both small and large intestine and is accompanied by the development of a large population of lactobacilli which eventually greatly outnumber the E. coli. In guinea-pigs fed on artificial diets the E. coli greatly outnumber the lactobacilli, especially during the first four days of life.
If suckled guinea-pigs are dosed with E. coli and the iron compound haematin, the suppressive effect of the milk on the E. coli is abolished and very large numbers of E. coli develop in both the small and large intestine. It is suggested that this is good evidence that the iron-binding proteins in milk play an essential role in the suppression of E. coli in the intestine (Bullen et al. 1972) . Mason (1962) has pointed out that the pH of the stomach contents of the breast-fed infant remains relatively high (pH 6.0-6.5) for about one hour after normal feeding. He also found that there was no evidence of hydrolysed protein in samples of gastric contents taken at 90 minutes after feeding and it was concluded that the major part of the feed leaves the stomach without any digestion of protein having occurred. In these circumstances the slightly alkaline pH in the small intestine should provide ideal conditions for the inhibition of E. coli by lactoferrin and antibody.
